The outputs of inorganic arsenic compound (As+3, As+5), monomethylarsonic acid (MMAA) and dimethylarsinic acid (DMAA)) in the urine were observed with passage of time after oral intake of arsenic trioxide. The subject was completely restricted from the ingestion of seafoods for two days before the experiment and during the urine sampling period, because of high arsenic content of these foods.
(Received September 3, 1979) The outputs of inorganic arsenic compound (As+3, As+5), monomethylarsonic acid (MMAA) and dimethylarsinic acid (DMAA)) in the urine were observed with passage of time after oral intake of arsenic trioxide. The subject was completely restricted from the ingestion of seafoods for two days before the experiment and during the urine sampling period, because of high arsenic content of these foods.
As was excreted in large amounts during the first 12 hours, the outputs corresponding to about 12% of the ingested amount, and the outputs of As+3 also were greater than those of MMAA and DMAA during the same period. The urinary outputs of arsenic compounds as total arsenic following the ingestion of arsenic trioxide amounted to 40% of the ingested amount during the first 12 hours, and 70% by 72 hours. Under restricted ingestion of seafoods, if the ratios of arsenite to total arsenic increase in the urine of arsenic workers, it is of importance as suggesting an increased absorption of toxic arsenite.
It has been shown that inorgano-arsenic compounds in the environment are metylated by microorganisms into dimethylarsinic acid, and dimethylarsinic acid is that most ubiquitous chemical form of arsenic in the biologic system. Braman and Forebeck (1973)1) developed a method for the isolation, separation and assay of the inorganoarsenic compounds, i.e., arsenite (As+3) and arsenate (As+5) and also the organo-arsenic compounds, i.e., monomethylarsonic acid (MMAA) and demethylarsinic acid (DMAA), and as a result of assay of human urine for arsenic, reported that DMAA accounted for 40-90% of the arsenic compounds in the urine. Crecelius (1977)2) also described that DMAA was excreted in the urine at the highest concentration after ingestion of As+3-rich table wine, As+5-rich well water, or organo-arsenic-rich Dungeness crab (Cancer magister).
In a previous paper (1979)3), we described the urinary output patterns of arsenic compounds following ingestion of an arsenate-rich seaweed extract. The purpose of this study is to indicate the dynamic change of inorganic arsenic and methylarsenic compounds in human urine after oral intake as arsenic trioxide. as the above-mentioned solution. Ingestion of marine products was completely restricted for 2 days before each experiment and also during the urine sampling period.
The urine was collected during the period from 24 hours before the ingestion of the As2O3 solution until 72 hours after the ingestion. As+3 was excreted in large amounts within the first 12 hours, and the amount of this output corresponded to about 12% of the ingested amount. Also, of the total output of As+3 during the 72-hour period, 1/3 was excreted during the first 12 hours. Furthermore, the urinary As+3 level was as low as the background level at 72 hours.
The urinary outputs of MMAA and DMAA were at their peaks 6-12 hours after the ingestion of As+3, and remained at the high level until about 48 hours after the ingestion. Especially, both DMAA and MMAA remained at higher levels than As+3 at 12 hours and all the subsequent stages. As+5 increased considerably in the urine within 12
hours despite the ingestion of As+3. This increased As+5 output returned to the background level at 60 hours. In the next place, in order to investigate for whether there is a difference of the velocity between the urinary excretion between As+3 and As+5, the results of this study were compared with those of the previous study3) in which an As+5-rich sample was ingested (out of the subjects selected for the previous study,3) subject B was the same subject as in this study). The total urinary output of arsenic during the 48 hours after the ingestion of As+5 was 39% of the ingested amount,3) while the total urinary output of arsenic during the first 48 hours after its ingestion in this study was 62% of the ingested amount.
This is rather contrary to the result reported by Schroeder et al4) that As+5 was excreted more rapidly than As+3. The urinary outputs of As+3, As+5, MMAA and DMAA were observed during the period from 1 to 72 hours after oral ingestion of As2O3 (As+3) only once.
(1) The urinary outputs of arsenic compounds as total arsenic following the ingestion of As+3 amounted to 40% of the ingested amount within the first 12 hours, and 70% within 72 hours.
(2) When the urinary output of arsenic compounds during the 72 hours after the ingestion of As+3 was analyzed by the chemical forms of arsenic, As+3 accounted for 22%; As+5, for 5%; MMAA, for 19%, and DMAA, 22% of the output.
(3) The output of As+3 was greater than that of MMAA and of DMAA within the first 12 hours, and corresponded to about 12% of the ingested amount of As+3.
(4) Both DMAA and MMAA in urine remained at higher levels than As+3 at all stages 12 hours or more after the ingestion of As+3, and still remained at slightly higher levels than the normal background levels even at 72 hours.
(5) Only traces of As+5 were detected, which appeared suggestive of oxidation of part of As+3 into As+5 in vivo.
The ingestion of As+3 resulted in markedly increased urinary outputs of As+3 for the following several hours. From this result, if the high ratios of arsenite to total arsenic are found in the urine of arsenic workers under restricted ingestion of seafoods, it is of importance as suggesting an increased absorption of toxic arsenite.
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